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05. Chemistry

05.05.01 Development of a Paper Based Biosensor for the Detection of
Antibodies in Serum
John, Bowen , F.N. Albahadily, Hazim Amairah, Mary TappertNicolas Shafer,
Robert Brennan, William Wilson
University of Central Oklahoma

05.05.02 Development of a SPME GCMS Method for the Analysis of Phthalate
Esters in Surface Waters
John, Bowen , Dalton Lewis, Erin Brooks, Evan McIntyreF.N. Albahadily,
Juliette Chisom, Keith JacksonThomas Briscoe
University of Central Oklahoma
Various phthalate esters that are used as plasticizers in PVC have been implicated as endocrine
disruptors in humans and rats. These compounds are often found at low concentrations in tap water.
This analytical method uses Solid Phase Micro Extraction and Gas Chromatography was developed to
detect and quantitate three phthalate esters in natural waters and drinking waters. The method was
used to test streams with outflow from sewage treatment plants as well as tap and deionized water.

05.05.03 Characterization of Odors from Four Species of Stinkhorn Mushrooms
Using Solid Phase Micro Extraction and GC MS
John, Bowen , Clark Ovrebo, Kaci Rosales, Mark Anton
University of Central Oklahoma
Odors from four separate stinkhorn mushroom species including Phallus impudicus, Lysuris Phallus
rubicundus, Lysurus mokusin and Mutinus elegans were evaluated using headspace SPME-GCMS.
There was little correspondence in compounds common to all species, and it was found that there was
a definite differences in the relative amounts and in the compounds from fresh and frozen samples.

05.05.04 Structural Determination in Chemistry from the Mid-Nineteenth Century
to Today
Luis, Montes
University of Central Oklahoma
One of the primary questions chemists ask is “What is this substance?” In an effort to answer this
question chemists use various methods to identify the arrangement of atoms within a molecule.
Currently this involves primarily instrumental techniques. However, these instrumental techniques have
not always been available to chemists. In this poster, a timeline will be presented showing changes in
the extent to which chemists were able to answer this question. As examples, evidence for the structure
of various alkaloids will be presented to show how the accepted evidence for the structure of these
compounds has changed over time.

05.05.05 Cloning, Expression, and Purification of Aromatic Aminotransferase
Ar09
Russell, Evans , Chirstian Fleming, Lilian Chooback
University of Central Oklahoma
The pathway for the biosynthesis of lysine in Saccharomyceses cerivisiea is a seven-step pathway
beginning with -ketoglutarate and acetyl-CoA and finally leading to the production of L-lysine and ketoglutarate. Because the pathway is not present in humans, the enzymes in the pathway are
potential candidates for drug development. Interruption of the lysine biosynthetic pathway is known to
be a lethal event in fungi. Several of the enzymes in the pathway have been investigated in detail
regarding their kinetic and chemical mechanisms. The fourth step in the pathway is thought to be
catalyzed by an aminotransferase which converts -ketoadipate to L--aminoadipate. However, the
specific aminotransferase in yeast that catalyzes this reaction was not identified. There are several
putative aminotransferase genes present in the yeast genome for which the metabolic role has not
been elucidated or the enzyme characterized. Our lab has been involved in identification and
characterization of the aminotransferase that is likely involved in the lysine biosynthetic pathway. Based
upon sequence homology we have identified 2 genes in S. cerevisiae which would be a good candidate
for aminotransferas. The Aro8 gene which codes for an aromatic aminotransferase have been cloned
and characterized (Arch. Biochem. Biophys.2011, 516(1)). Currently, we have cloned Aro9 gene in the
expression vector PET16b, and working on the expression, purification, and charac

05.05.06 Cloning, Expression and Characterization of Dihydrodipicolinate
Reductase
Lilian, Chooback
University of Central Oklahoma

05.05.07 Cloning, Expression and Characterization of Dihydrodipicolinate
Reductase
Yvonne, Daugherty , Lilian Chooback, Russell Evans, William Karsten
University of Central Oklahoma
Dihydrodipicolinate reductase catalyzes the NAD(P)H dependent reduction of the carbon-carbon
double bond of the a,b unsaturated cyclic imine dihydrodipicolinate to form the cyclic imine
tetrahydrodipicolinate. The enzyme is a component of the lysine biosynthetic pathway in bacteria. The
gene (DapB) that encodes dihydrodipicolinate reductase has been cloned and characterized, but the
protein has low expression and the purification is time consuming. The goal of this research project was
to clone DapB into an expression vector containing a six-histidine tag. The gene sequence was used to
design the forward and reverse primers. E.coli chromosomal DNA and PCR was used to amplify the
gene. The PCR product was sequenced to confirm the identity of DapB. Dihydrodipicolinate reductase
was cloned into the expression vector pET16b. The histidine-tagged protein was expressed and
purified. SDS/PAGE analysis of the protein shows that the protein is estimated to be 95% pure and has
a subunit molecular weight of 28 kDa. The enzyme activity was measured using a coupled assay in the
presence of dihydrodipicolinate synthase and measuring the absorbance at 340nm. This protein
purification is completed in one day and 4 liters of culture produces approximately 40 mgs of protein.

05.05.08 NMR Relaxation Times From a Spreadsheet: Nonlinear Curve Fitting
Using Microsoft Excel and Visual Basic for Applications
James, Dechter
University of Central Oklahoma
Spreadsheet software can be used for a wide range of problems in engineering and science. The
Solver tool that these applications posses can be used for optimization problems including non-linear
curve fitting. Visual Basic for Applications (VBA), built into Microsoft Excel, provides a powerful
programming environment which greatly enhances the usefulness of the Solver tool. For example,
while the simple error analysis provided by the Solver tool is useful, it is not specific to the parameters
that are adjusted to accomplish the fit. VBA can be used to calculate the errors in these fit parameters.
The combined use of the Solver tool and VBA are demonstrated for the problem of calculating nuclear
magnetic resonance (NMR) relaxation times in a spreadsheet environment using Microsoft Excel.

05.05.09 Zinc Determination in Hair with Flame Atomic Absorption Spectrometry
Jennifer, Chen , Issa Nour-Mohammadi, John Bowen
University of Central Oklahoma
Zinc is essential in many bodily functions, cell development, and the immune system. A zinc deficiency
can cause lethargy and poor immune function, as well as age related degeneration in the elderly. The
purpose of this study was to analyze hair samples using flame atomic absorption spectrometry to
determine if there is a zinc deficiency in students at UCO. Results from 15 students will be presented
and compared against a standard zinc solution and a spiked hair sample.

05.05.10 Acid- Base Mechanism of the Dihydropicolinate Synthase from
Escherichia Coli
Lilian, Chooback , William Karsten
University of Central Oklahoma
Dihydrodipicolinate synthase (DHDPS) catalyzes the formation of dihydrodipicolinate from pyruvate and
L-aspartate-b-semialdehyde (L-ASA). The enzyme catalyzes the first committed step for the
biosynthesis of L-lysine in bacteria and plants. The enzyme from Escherichia coli is feedback inhibited
by lysine, the end-product of the pathway. Although numerous x-ray structures have been solved for
DHDPS from a number of organisms, few mechanistic and kinetic studies have been done on the
enzyme. We have undertaken a study of the pH dependence of the kinetic parameters of DHDPS in
order to elucidate the acid-base chemical mechanism of the enzyme. The kinetic mechanism is ping
pong at high pH values with pyruvate binding to free enzyme. An active site lysine e-amino group
(K161) attacks the carbonyl of pyruvate and forms a Schiff base intermediate. The loss of a proton from
this intermediate leads to the formation of an enamine intermediate, with the loss of the proton
accounting for the irreversible step and the ping pong kinetic mechanism. Although the first half of the
mechanism that involves formation of the covalent intermediate between pyruvate and K161 is well
supported by kinetic and structural studies, it is considerably less certain as to what occurs following
binding of L-ASA.

05.05.11 The Design, Synthesis, and Application of a Series of Ni(II) Complexes
of Glycine Derived From Metal Coordinated Secondary Amines
Trevor, Ellis , Mackenzie Bergagnini
Southwestern Oklahoma State University
A series of a new type of “N-H” Ni(II) complexes of glycine Schiff Bases will be introduced as well as a
study of the general aspects of their reactivity. Studies into the reactivity of these complexes confirmed
that the incorporation of a secondary rather than a tertiary amine into the ligand of these Ni(II)
complexes does not interfere with the homologation of the glycine residue. Therefore, these derivatives
are of high synthetic value for the general synthesis of a-amino acids. Specifically, the utility of these
complexes was demonstrated via the asymmetric synthesis of various a-substituted pyroglutamic acids
by Michael addition reactions with optically active Michael Acceptors.

05.05.12 Polymeric Sutures in the Teaching Lab: Synthesis, Degradation, and
Mechanical Testing
Lindsay, Davis
Langston University
The ability of chemists to tune the properties of synthetic polymers is highlighted in this new experiment
developed for incorporation into high school and college level chemistry laboratory curricula. One
dimension of this experiment involves the synthesis of copolymers as model suture materials. Ideal
model polymers should have degradation and mechanical properties comparable to commercial
sutures. In this specific work, polycaprolactone was reacted with different ratios of D,L-Lactide or L
Lactide in an attempt to prepare block copolymers of varying compositions. These specific polymers
were chosen to study the effects of crystallinity on polymer properties with the intention of finding a
strong, degradable material to incorporate in the new experiment.

05.05.13 Discovery of Novel Lanthanum Ruthenate Phase of La2.5RuO6.25
Evann, Comeaux
Langston University
A new lanthanum ruthenate phase was discovered through reaction via the solid state method.
Through varying the ratio of starting materials, the composition of the phase was determined to be
La2.5RuO6.25. Magnetic measurements were conducted in order to determine the oxidation state of
Ruthenium and the magnetic properties of La2.5RuO6.25. Preliminary characterization indicates
paramagnetism to low temperature where a ZFC/FC divergence indicates spin freezing at 10K. Future
work will be needed to fully characterize the crystal structure and properties of this new compound.

05.05.14 Reactions of Molybdenum(VI)Oxide with Water Vapor at High
Temperatures
Dwight, Myers , Kaysi West
East Central University
Modern superalloys contain a wide range of metals in trace quantities. Formation of volatile hydroxides
at elevated temperatures is an important mechanism for corrosion of metal alloys or oxides in
combustion environments (N. Jacobson, D. Myers, E. Opila, and E. Copland, J. Phys. Chem. Solids 66,
471-478, 2005). Even when heated to relatively low temperatures (ca. 1300K or less) in air at
atmospheric pressure, metal oxide samples show significant mass losses. Reaction with atmospheric
moisture to form volatile hydroxides is one possible mode of material transport under these conditions.
We are currently studying the reaction of molybdenum(VI)oxide with water vapor. Preliminary
experiments using a box furnace under ambient atmospheres have been performed at various
temperatures to determine the extent of vaporization due to volatility of the metal oxide and/or humidity
in the atmosphere. In our experiments, molybdenum (VI)oxide shows a significant mass loss under
ambient atmospheres at temperatures as low as 873K. Transport experiments with heated samples in
flowing reaction streams of water vapor in oxygen are currently being performed. Volatile species are
transported downstream and condense in a cooler region of the apparatus and can be collected for
analysis. Thermodynamic data for these species is obtained by varying the temperature of the
experiments. Results to date for these studies will be presented.

05.05.15 Oxygen Content and X-ray Diffractometry of Yttrium-Barium-Copper
Oxide Superconductors Doped with Cobalt, Nickel, or Zinc
Dwight, Myers , Tyler Griffin
East Central University
It is well known that addition of small amounts of other transition metals to the yttrium-barium-copper
oxide (YBCO) superconductor decreases Tc and ultimately eliminates superconductivity in YBCO (Xu
et al. Mat. Res. Soc. Symp. Proc. Vol. 169, 221 (1990)) . We have prepared YBa2Cu3-xMxOy
superconductor samples doped with trace metals at levels up to x ~0.08. Doping metals used were
Nickel , Zinc, and Cobalt. One can calculate the theoretical average distance between dopant atoms in
the Cu-O chains, and therefor the average effective Cu-O chain length for a given composition. The
primary focus of our research has been to investigate the superconducting properties of both known
YBCO superconductors and of doped YBCO samples. Prepared samples were tested for
superconductivity by their demonstration of the Meissner effect when cooled with liquid nitrogen. As
well as testing for superconductivity d-space calculations were taken on individual samples based upon
X-ray Diffraction patterns. Oxygen content of the superconductor samples can be determined by means
of iodometric titration (Appelmann et al. Inorg. Chem. 26, 3237 (1987). Results to date will be presented
and discussed.

05.05.16 Synthesis and Application of Immobilization-specific Molecules for Use
in SPR Experiments
Skylar, Snowden
University of Oklahoma
Surface plasmon resonance (SPR) is an optical technology used to observe biomolecular interactions
in real time by immobilizing a molecule to a sensor chip and analyzing the response when an analyte
molecule is injected over. Many different sensor chemistries are available depending upon the desired
chemical attachment methodology. We describe first the synthesis and application of a disulfide
exchange reagent (2-(pyridinyldithio)ethaneamine or PDEA) for specific capture of sulfhydryl-containing
molecules. Then we describe the bifunctional immobilization of carbohydrazide to couple glycosylated
molecules to a non-charged polysaccharide sensor chip. Both of these techniques are useful for
specific capture of various biomolecules and represent utility in the field of SPR.

05.05.17 Computational Investigation of Metallocene-Mediated Polyethylene
Chain Propagation with Ethylene Approaching from Back Side of
Growing Polymer Chain
Paritosh, Das , Matthew Hunt
Cameron University
This paper presents results of our computational studies of ethylene insertion into the Zr-C bond of
zirconocene-based catalyst systems with ethylene approaching from the back side of the growing
polyethylene chain. The energetics data for this step are compared with those of the propagation step
in which ethylene is inserted from the front side. DFT/B3LYP methodologies have been employed for
computation, with [CpCH2Cp]ZrCH2CH2CH3+ used as the primary model for the active catalyst
species. For comparison purpose, some computational data have also been obtained on catalyst
systems bearing F and CH3 substituents on the Cp ligands. The barrier for back-side ethylene insertion
into the unsubstituted catalyst system is slightly higher than that for the front-side process (by about 2
kcal/mol). In contrast, the back-approach barrier becomes considerably lower upon substitution of the
eight H-atoms of the Cp rings by F atoms (by ~6 kcal/mol).

05.05.18 A Laser Flash Photolysis Study of Fragmentation Modes and Kinetics of
Radical Cations Photogenerated from Aryl Alkanes.
Paritosh, Das , Douglas Cyr
Cameron University
Employing nanosecond laser flash photolysis, the relative importance of two fragmentation modes,
namely, C-C bond cleavage and deprotonation, has been sorted for the radical-cation of 1,1,2,2tetraphenyl ethane photogenerated by electron transfer to cyanoaromatic singlet excited states. in
acetonitrile at room temperature. The kinetic data for this aryl alkane suggest that the C-C bond
cleavage dominates over the deprotonation by a ratio of about 2:1. In addition, the deprotonation
kinetics of diphenyl methane, triphenyl methane, 1,1-diphenyl ethane, and several phenyl-substituted
alcohols have been studied and the activation parameters determined for several systems from
temperature dependence.

05.05.19 Quantitative Analysis of Alanine in Urine
Jennifer, Fessler
University of Central Oklahoma
Autism is a genetically inherited disorder that is diagnosed by certified clinicians based on behavior
history recorded through interviews. Research has shown that autistic children have specific metabolic
levels that are significantly different from their atypical counterparts. If these levels can be repeatedly
verified as specific to autism then a shift in diagnostic criteria may occur. This experiment looked at
quantitatively measuring the level of alanine in urine mimicking a test that could be done in a doctor’s
office. A second challenge was the ability to do this experiment on the available equipment. Typically, a
High Performance Liquid Chromatography (HPLC) with Mass Spectrometer would be used to measure
amino acids, like alanine or a highly sensitive Nuclear Magnetic Resonance (NMR) Instrument. These
instruments are not found in most labs. Therefore, a method was developed to run urine samples on
the Gas Chromatography Mass Spectrometer (GCMS) available at the University of Central Oklahoma
using materials that were affordable to any lab. The urine samples were prepared and derivatized
before running on the GCMS. Alanine was measured at levels of 1021ppb, however the expected result
was 18000ppb. Even though levels were significantly low more work could be done to refine the
method and improve recovery levels making quantitative amino acid experiments accessible to any
researcher.

05.05.20 Protein Engineering: Designing an Artificial Nuclease
Lori, Gwyn , Jordan Thompson
Southwestern Oklahoma State University
Antibiotic resistance is a major global concern. Methicillin resistant Staphylococcus aureus (MRSA)
strain USA300 causes ~97% of MRSA related skin infections. To alleviate this problem, nucleases can
be engineered to specifically attack genomes of antibiotic resistant bacteria, rendering them harmless.
A nuclease is an enzyme that hydrolyzes phosphodiester bonds that are found in nucleic acid
backbones. The repertoire of naturally occurring DNA related nucleases can be classified as specific or
non-specific. Despite the ubiquity of these enzymes in nature, unique target sequences that are
recognized by site-specific nucleases is limited. For this pilot project, the SaeR gene and the nuc gene
were identified as targets in the MRSA strain USA300 due to their role in MRSA virulence. To design a
nuclease, an extensive literature search was conducted of naturally occurring nucleases. The model
nuclease SwaI recognizes the sequence, 5’-ATTTAAAT-3’, which naturally exists in the SaeR gene. In
the design phase, the complete SwaI gene was deconstructed into four smaller gene segments called
JT1024A, JT1024B, JT1024C, and JT1024D. A variety of constructs were made from the gene
segments: A+B, B+C, and C+D and cloned into pUC19 cloning vectors. Plasmids were purified, and
subsequently sequenced. Future goals include protein expression and activity determination. The
overall goal of this project is to study the process of efficiently engineering artificial nuclea

05.05.21

Preliminary Search for Biologically Active Secondary Metabolites from
Cyclanthera dissecta
Ashlie, Walker
Southwestern Oklahoma State University
Antimicrobial assays were performed on Cyclanthera dissecta (Cucurbitaceae) to determine if the
weedy annual vine warrants further investigation as a medicine. Students at Southwestern Oklahoma
State University have begun long term monitoring of a local Cyclanthera dissecta population in order to
learn how it responds to changing weather and land use patterns. The native species is very poorly
studied, but has life history traits that suggest it could be a problematic weed, as well as edible and
medicinal relatives including Cyclanthera pedata, Cyclanthera explodens andCucumis metuliferus that
suggest it might have healthful properties for humans. In this study we examine the results of the initial
antimicrobial assays performed on de-fatted organic extract of dried Cylanthera vines. These analyses
are the initial stages of identifying bioactive compounds.

05.05.22 Teaching Stereochemistry in an Undergraduate Organic Chemistry
Course: A More Efficient Arrangement
Daniel, McInnes
East Central University
Stereochemistry is a topic that requires students to gain an understanding of numerous difficult
concepts. Students who do not comprehend the various aspects of stereochemistry as they are
presented in lecture will not be able to gain a working knowledge of the subject. It is therefore crucial for
those who teach stereochemistry to present topics in such a way that one concept flows gracefully into
another; that is, an effective arrangement must be employed while presenting the material. An
improved method of teaching stereochemistry is presented in this study.

05.05.23 Using a Picospin NMR Spectrometer in an Undergraduate Organic
Course
Charles, Crittell
East Central University
Organic chemistry students must learn to correctly interpret NMR spectra in order to be successful in
the course. A majority of students struggle with this task. Pedagogically, a hands-on approach to
learning is a powerful method for instructors in both classroom settings and in the teaching laboratory.
Direct experience with acquiring and processing NMR spectra to determine product purity or to monitor
the course of a chemical reaction is extremely valuable. The expense of an NMR instrument has
prevented its use in most undergraduate classrooms. Recent advances in technology have resulted in
the creation of the Picospin 45 ™ NMR as a less expensive alternative. This paper will discuss my
experiences in using the Picospin ™ NMR spectrometer in organic chemistry.

05.05.24 Synthesis and Purification of Flexible Heteroatinoids E1 and E9.
Audrey, Johnston , Luis Figueroa
University of Central Oklahoma
This work is to synthesize 2 flexible heteroarotinoid compounds (FlexHets) that have potential
therapeutic value in the prevention or remission of ovarian cancer. These compounds are derived from
retinoic acid which has high efficacy as an anticancer drug, but also has debilitating side effects. A
FlexHet known as SHetA2 has been extensively studied and shown to induce apoptosis within
cancerous human ovarian cell lines to a much greater extent than in normal human ovarian cells in
culture. Many derivatives of this compound have been developed, and previous studies have identified
two Flexhets to be of interest, E1 (N-(4-Nitrophenyl)-N’-(1,2,3,4-tetrahydronaphthalen-7-yl)urea) and E9
((4-Nitrophenyl)-N’-(2,3-dihydro-1H-inden-6-yl)urea). These compounds have only been synthesized
once before in milligram quantities sufficient for cell toxicity screening, but that amount is insufficient for
further cell-based assays necessary to evaluate their mode(s) of action. Therefore the goal of this
project is to synthesize and purify E1 and E9 for further evaluation in cell culture models for human
ovarian cancer. These purified compounds will be used in undergraduate research at the University of
Central Oklahoma by Dr. Dana Rundle and in the laboratory of Dr. Doris M. Benbrook at the University
of Oklahoma Health Sciences Center.

05.05.25 The Mechanisms of Various Radical Inhibitors
Mehdi, Drissi
Oklahoma School of Science and Mathematics
Radical inhibitors are common in both biological systems and nutrition. The key to the importance of
radical inhibitors is the formation of a heavily stabilized radical. Radical inhibitors often cause a have a
large enthalphy of reaction with radical compounds making further chain reactions likely to be
endothermic and unfavored. Instead they often react with another radical to form an even more stable
compound and to also cause a termination step to occur. This report will focus on the reaction
mechanisms of radical inhibitors in general along with associated enthalphies of reaction. Examples of
radical inhibitors whose reaction mechanism will be followed include hydroquinone, ascorbate, and
BHT.

05.05.26 Comparison of the Functionality of High Density Lipoprotein
Cholesterol in Overweight Youth Before and After an Exercise Trial
Britani, Vann
Langston University
High density lipoprotein (HDL) cholesterol is the form of cholesterol that is thought to play a protective
role in cardiovascular health. HDL-cholesterol is known for its role in reverse cholesterol transport,
removing lipid deposits from blood vessels and helping to prevent cardiovascular disease. HDLcholesterol also plays a protective role as an antioxidant. The goal of this project is to establish a cellfree assay to measure the anti-oxidative properties of HDL-cholesterol and to test whether this property
changes in response to a short-term exercise program performed by overweight sedentary
adolescents. The fluorescence assay we set up is performed in a 96 well plate and uses
dihydrorhodamine 123 (DHR), which will spontaneously oxidize. The goal of the assay is to measure
how effective the HDL-cholesterol samples are at slowing that oxidation. We measured the increase in
fluorescence of DHR with and without HDL-cholesterol every 2 minutes for one hour. Adding HDLcholesterol significantly reduced the oxidation rate. Participants in the exercise study improved their
aerobic fitness but did not lose weight. Their HDL-cholesterol concentration did not change. We have
shown that the assay is reliable and can be used to study human samples with only a small volume.
Our hypothesis was incorrect, short-term exercise training does not significantly alter body weight or
cholesterol concentration, it also doesn't improve health by increasing HDL functionality.

05.05.27 The Effect of Macromolecular Architecture on Functional Group
Accessibility in Poly(4-hydroxystyrene) Blends
Carl, Aronson , Christine Hellard, Mark Williams, Tia Dunn
Northeastern State University
An investigation of phenolic functional group accessibility in hyperbranched poly(4-hydroxystyrene)
(PHS-B) is presented. The phase behavior and extent of hydrogen bonding in blends of either PHS-B
or linear PHS with a complimentary Lewis base polymer were calculated from glass transition
temperature (Tg) enhancements measured using differential scanning calorimetry (DSC) techniques.
Lewis basic linear polymers used in this study included polyvinylpyrrolidone (PVP),
poly(vinylpyrrolidone-co-styrene) (PVPS), and poly(methylphenylphosphazene) (PMPP). The effects of
local steric screening as well as the thermodynamic competition between inter-molecular and intramolecular hydrogen bonding are discussed with respect to the observed compositional dependence of
blend Tg. The separate effects of inter-polymer hydrogen bond strength and copolymerization on the
fraction of hydrogen bonded PHS-B hydroxyl groups are compared to linear PHS. The effect of varying
the Lewis base linear polymer molecular weight on the hydrogen bonded PHS-B fraction is discussed
respect to the free energy of mixing polymers from Flory-Huggins theory. The polymer blend data
herein yielded the beginning of a molecular architecture-functional group accessibility relationship for
use with the design of novel hyperbranched macromolecular synthetic targets.

05.05.28 Photochemistry in Undergraduate Organic Laboratories
Roosevelt, Mathews , Elizabeth Nalley, Kristen Worthen, Truman Deeb
Cameron University
In an effort to make our undergraduate organic laboratories more green we are writing our own
laboratory manual which employs synthesis which are more green and utilizes procedures and
techniques which the students are more likely to use in research. One set of laboratory experiments
utilizes the Rayonet Photochemical Reactor to carry out photochemical syntheses. A series of
experiments will be described in this poster which utilize photochemistry in carrying out the synthesis.
Descriptions of other techniques will also be included which have help to convert our laboratories to a
research based environment.

05.05.29 Fluorinated Graphene: A Density Functional Theory Study
Ryan, Johnson
Langston University
Graphene is a promising material for a variety of technologies, including microelectronics,
supercapacitors, sensors, and mechanical actuators. In this study, density functional theory calculations
were used to investigate the bonding properties of graphene and a single fluorine atom, thereby putting
the basis to understand fluorinated graphene materials. Our study first focused on validating the first
principles computational approach on simple diatomic molecules: O2, CO, N2, and F2. In particular, we
calculated bond length, dissociation energy, and vibrational frequency of the molecules, and we
compared our results to available experimental data. We found that our density functional theory
scheme gives molecular properties deviating by about 3 % from experimental data. Secondly, we used
our density functional theory scheme to calculate the bonding energy, ∆E, of a fluorine atom with a
perfect graphene layer. In particular, ∆E was computed by referring the total energy of fluorinated
graphene to that one of a pristine graphene layer and half the energy of F2. This calculation gives an
energy value for ∆E of -0.72 eV, indicating that F atoms chemisorbed on graphene are more stable
than in the gas phase. These results put the basis to understand the chemical and physical properties
of fluorinated graphene consisting of supported multilayer carbon films incorporating large
concentrations of F.

05.05.30 Dye-Sensitized Solar Cells: Energy for the Future
Roosevelt, Mathews
Cameron University
In this research dye-sensitized solar cells were constructed using an organic dye, brilliant green with
titanium dioxide nanocrystals. Difference formulations of Titanium Dioxide with different sized particles
were used and the properties and performance of the solar cells were compared. These cells consist of
titanium dioxide nanocrystals that are coated with light-absorbing dye molecules and immersed in an
electrolyte solution, which is sandwiched between two glass plate. Light striking the dye frees electrons
and creates "holes"--the areas of positive charge that result when electrons are lost. The
semiconducting titanium dioxide particles collect the electrons and transfer them to an external circuit,
producing an electric current. The cells can be connected in series to produce cells with voltages as
high as five volts which can be used to power a small motor.

05.05.31 Dye-Sensitized Solar Cells: Energy for the Future
Ciara, Kelley , Elizabeth Nalley, Jennifer Green, Seth GeigerSidney
McCormack
Cameron University
In this research dye-sensitized solar cells were constructed using an organic dye, brilliant green with
titanium dioxide nanocrystals. Difference formulations of Titanium Dioxide with different sized particles
were used and the properties and performance of the solar cells were compared. These cells consist of
titanium dioxide nanocrystals that are coated with light-absorbing dye molecules and immersed in an
electrolyte solution, which is sandwiched between two glass plate. Light striking the dye frees electrons
and creates "holes"--the areas of positive charge that result when electrons are lost. The
semiconducting titanium dioxide particles collect the electrons and transfer them to an external circuit,
producing an electric current. The cells can be connected in series to produce cells with voltages as
high as five volts which can be used to power a small motor.

05.05.32 Microwave Synthesis in Undergraduate Organic Labs
Dane, Swinford , Elizabeth Nalley, Jessica Gesell, Kristen WorthenTaj Ahmad,
Truman Deeb
Cameron University
Allowing many chemical reactions to be completed within minutes, microwave heating has
revolutionized preparative chemistry. As a result, this technology has been widely adopted in both
academic and industrial laboratories. Integrating microwave-assisted chemistry into undergraduate
laboratory courses enables students to perform a broader range of reactions in the allotted lab period.
As a result, they can be introduced to chemistry that would otherwise have been inaccessible due to
time constraints (for example, the need for an overnight reflux). A number of the chemical
transformations use water as a solvent in lieu of classical organic solvents. This contributes to greener,
more sustainable teaching strategies for faculty and students, while maintaining high reaction yields. In
this poster, four syntheses using microwave heating will be described.

05.05.33 Crystallization of HRasG13D for Structural Determination
Njemile, Miro
Langston University
The purpose of this research is to study the structure of the oncogenic protein RasG13D, a mutant of
the small GTPase Ras, which is involved in signal transduction associated with the control of cell
proliferation, differentiation and survival. Mutations in Ras are found in about 20-30% of all human
tumors and thus its oncogenic mutants, including RasG13D, are important targets against cancer. The
RasG13D mutation in particular is frequently found in lung, prostate and thyroid cancers. Two isoforms
of the Ras protein, H-Ras and K-Ras, were first mutated at codon 13 to code for aspartate instead of
glycine (H-RasG13D and K-RasG13D). After successfully performing mutagenesis, the newly mutated
plasmid was expressed in Ecoli cells in order to make a cell pellet. H-RasG13D was then purified as
well as crystallized. Initial crystals were obtained and there was plenty of protein for further optimization
to yield highly diffracting crystals. The structure of H-RasG13D is currently being solved in the Mattos
laboratory.

05.05.34 Global Warming: Absorption of Carbon Dioxide Emissions by Trees to
Reduce Global Warming
Gabrielle, Williams
Langston University
Carbon dioxide emissions from power plants are one of the leading contributors to global warming.
Carbon dioxide emissions are projected to increase by about 1.5% from 2010-2020. This poses a
serious threat to life on earth. The melting of the polar ice caps brought about by global warming is a
critical issue. If these polar regions become uninhabitable, arctic life will suffer and slowly diminish
without a stable habitat. Also, the warm and wet weather conditions provide the perfect environment for
several cultures of bacteria, including some new species that could be potentially detrimental to
humans. Trees have a high absorption capacity for carbon dioxide. Therefore, our goal is to develop a
system consisting of (1) absorption of carbon dioxide emanating from power plants by water, (2)
spraying this carbonated water solution on pine trees, and (3) absorption and photosynthesis of carbon
dioxide by pine trees. This project will therefore demonstrate that utilization of this system will reduce
the carbon dioxide emissions contributing to global warming.

05.05.35 Using the Vernier Polarimeter to Determine the Effect of PH on Optical
Activity of Amino Acids
Jessica, Gesell , Elizabeth Nalley, Philip Worthen
Cameron University
Molecules that contain at least one chiral center exhibit a physical property known as optical activity.
The optical activity can be measured experimentally using a polarimeter. It does this by measuring the
rotation of plane polarized light produced by a solution containing chiral molecules. A biologically
relevant molecule that contains a chiral center would include several different amino acids. The optical
activity of amino acids is dependent on pH due to the effects of charge on the conformation of the
structure. In this study, we measured the optical rotation activity using a Vernier Polarimeter for several
amino acids with varying pH and then attempted to explain the results based on the structure of the
amino acids.

05.05.36 Carbon Nanotubes: Past, Present, and Future
Avinash, Deshmukh , Soorajnath Boominathan
Oklahoma School of Science and Mathematics
Carbon nanotubes are an allotropic form of carbon with a cylindrical structure and are composed of
fused five- and six-member carbon rings. This research paper will discuss the history of these
molecules, indirectly stemming from the discovery of fullerenes in the mid-1980’s and resulting in
discovery of the nanotubes in the early-1990’s. Various methods of synthesis will be presented,
including arc discharge and laser ablation. Properties of the molecule will be discussed, especially
those that distinguish carbon nanotubes from other forms of carbon. Several current applications of
carbon nanotubes will be described in detail, and ongoing research and unanswered questions in this
field will be highlighted. The paper will conclude with a discussion of the overall prospects of carbon
nanotubes in both scientific research and their potential applications. Information will be gathered via a
survey of scientific literature published on this topic from the past 25 years.

05.05.37 Utilization of Iodine Crystals to Prevent Depletion of Ozone Layer
Danielle, Wright
Langston University
The depletion of the ozone layer is affecting the quality of life. The ozone layer is what protects us from
the ultraviolet radiations that cause cancer and many other health issues. Ozone particles are very
dynamic and can be broken apart very easily. Currently ozone is being broken down at a high rate
which is causing the depletion of the ozone layer. One of the causes behind the depletion of the ozone
layer is a result of chlorofluorocarbons being released into the atmosphere. Chlorofluorocarbons are
one of the main constituents in aerosols. The chlorine atoms act as catalysts for the destruction of
ozone. Since chlorine atoms are the main cause of the depletion this study is to bring about the
reaction of chlorofluorocarbons with iodine crystals instead of ozone. If this can be accomplished this
will reduce the depletion of the ozone layer.

05.05.38 Identification and Manipulation of Lignin Degrading Genes in
Swithgrass
Rajah, Singh
Langston University
The production of biofuels is important in replacing non reusble sources of energy. Corn produces a
large amount of the bioethanol used for energy in the United States today. Using another source for
bioethanol will allow more corn to be used as animal feed and food. Switchgrass, a livestock feed, can
produce cellulosic ethanol that can be used for biofuel production. Cellulosic ethanol comes from the
process of breaking down cellulose in the cell wall to glucose and then and converting it to ethanol via
fermentation. Lignin, another component of the cell wall, hinders the access to cellulose degrading
enzymes. Hence reducing the lignin levels will facilitate efficient degradation of cellulose. A webtool
called Ligpred, based on machine learning system was developed to identify lignin degrading genes.
This tool was used to identify eight putative lignin degrading genes in a switchgrass EST collection
containing million reads. Five of the eight genes were cloned from swithgrass cDNA using polymerase
chain reaction. From these clones the recombinant proteins will be expressed and purified. In vitro
assay will be used to verify the lignin degrading activity of these recombinant proteins. The genes that
confirm lignin degrading activity will be overexpressed in switchgrass using an inducible promoter. This
inducible promoter would allow the expression of the lignin degrading genes only when the plants are
harvested and sent to the biofuel processing industry.

05.05.39 Green Energy: Blends Of Biodiesel And Ethanol
Joseph-Michael, Fields
Langston University
Everyday billions of people around the world are using various forms of energy. Unfortunately many of
these forms of energy are not renewable. This means that sooner or later we will run out of these
resources. One of the most common forms of energy used is petroleum (oil). Therefore scientists have
been working to find alternative sources of energy that could also be renewable. One of the possible
answers to this question could be biodiesel. Still, there are improvements to be made to the longevity
and effectiveness of biodiesel to allow it to be even more potent. The goal of this experiment is to see if
a blend of ethanol and biodiesel is more efficient in cold weather temperatures and have equal or
superior fuel properties to non-renewable blends. It is suggested that adding ethanol to biodiesel will
compensate for the increase in viscosity at low temperatures and low heats of combustion for biodiesel.
This experiment is important because research has already proven that ethanol-biodiesel-diesel (EBDiesel) micro emulsions are stable well below sub-zero degree temperatures and have shown equal or
superior fuel properties to regular diesel.

05.05.40 Effect of Global Warming on Sea Level Rise
Ariana, McCoy
Langston University
Thermal expansion is the increase in volume(or decrease of density) of oceanic water. It happens when
water temperature is increased. Scientist believe that glaciers contribute very little to the actual rise in
sea level. In fact they say the mass of frozen water, above and below water, is identical to the mass of
the displaced water. They move on to say thermal expansion and the melting of glaciers combined
would have a bigger effect on sea level rise. A known property of water is that it expands due to
heating. Furthermore, the thermal conductivity of water is 0.58 W/m-K compared to air being 0.024.
These results ensure the likelihood that water absorb heat from air. However, present knowledge lack
supporting details as the actual rate of expansion due to increased temperatures. Our purpose is to
study the rate of water expansion (change in density) with temperature.We will make density
measurements in comparison to time and temperature.

05.05.41 Compound X: Treating Type II diabetes Denzel Pugh1, Bing Zhu2, Rong
Ma2, Chem. Dept., Langston University, Langston, OK, 73050,
Integrative Physio., UNT Health Science Center, Fort Worth, TX 76107
Denzel, Pugh
Langston University
Chronic kidney disease (CKD) affects over 31 million American people and no therapeutic means can
cure this disease at present. Diabetes and hypertension are two major factors causing CKD. The aim of
this study is to generate an animal model of type II diabetes, a leading cause to CKD. The study started
with sixty male Sprague-Dawley rats at an age of ~6 weeks. All HFD rats were injected with
streptozotocin (STZ) at 35 mg/kg via tail vein 5 weeks after high fat diet. Body weight, blood glucose
level, plasma insulin, triglyceride, cholesterol, 24 h urine output and urine protein concentration were
monitored for all rats. The major findings include: 1) the levels of blood glucose, plasma triglycerides,
and urinary albumin excretion were significantly elevated from the 5th week after STZ injection in
HFD/STZ rats; 2) a significant increase in the level of plasma insulin occurred in the rats with 5 week
HFD (before STZ injection) and kept throughout the entire study; 3) a significant increase in the plasma
cholesterol level did not occur until 19 weeks after HFD. These results suggest that HFD plus STZ rats
manifest type II diabetic phenotypes and could be used as an animal model for diabetes research.
Funded by the Department of Health and Human Services, National Institute of Health, National Heart,
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